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mld CCC ,,  drag,lift,andmomentcoefficients
αlC  liftcurveslope


















































































































,,  radial,tangential,andperpendicularvelocityvec tors
α  angleofattack













Tθ ′  fluctuatingtemperature
ρ  airdensity
σ  rotorsolidity;normalstress(xx,yy,zzsubscrip ts)
τ  viscousstresstensor;shearstress(xy,yz,xz,… subscripts)
ω  turbulentvorticitymagnitude
Ω  rotationalspeed;vorticitytensor





















































































































































































































































































































































































































modeled[ChowandAddy,1964;GilbertandHill,197 3;Hickman etal .,1970and1972;

















orexhausttemperature,dependingontheaircraftm ission[McFarlan etal .,1990;Barber















































usedforboth2Dand3Dejectorflows[DeBonis,199 2;Kuhne etal .,1994;Presz etal .,
2002;DalbelloandSteffen,2002;DesevauxandLanz etta,2004;Yoder etal .,2005;















Earlyexperimentswithejectorsperformedinthemi d20 th centurywereconducted
primarilytoshowcorrelationwiththeanalytical1 Dcontrolvolumemodelsusedatthe
time.Duringthistimetherewasgreatinterestin ejectortechnologyappliedtoaircraft
























1986;Skebe etal .,1998].Theresultofthisexperimentalefforti sasetofbenchmark











































































































































































































































(3)  ( ) ( )( )wTCtip eAARy ψ27145.01 +−−+=






































































































Where λ representstherotorinflow.Thenondimensionalt hrust CTcalculatedinEq.(6)
iscomparedtothenondimensionalvehiclegrosswei ght, CW,inordertodeterminethe
rotortrimstateinhover.






















































































































































































































































































































































(28)  ( )222 rVmFN Ω−= 

























(30)  ( )[ ] ( )[ ] ( )[ ] ( )[ ]2111 ApVmApVmApVmApVm PSlSu +=+++++ 















































































































mixedandunmixedidealthrustisimplemented[Nord strom etal .,1975].
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(42)  dTce v=
Theheatflux, q ,isrelatedtothegastemperaturethroughFourier ’slawofconduction.
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arenot[Bradshaw etal .,1981;Tannehill etal .,1997].Thefluctuatingkineticenergy
dissipationresultsinsmalltemperaturerises,whi chmaybeneglectedwhenmodelingthe



































































































































































































































ThetermsintheJacobianareshorthandforpartial derivatives,i.e. ξξ ∂∂= xx ,etc…The
transformationmetricsarewrittenbelow.
(62)
( ) ( )
( ) ( )






































































































































































































































































































































































































































































































































































































































































( ) ( )( )
































































































































































































































































































































































































































































































































































(96)  22 Ω=Ω= γρµ ωPP Tk
Thesetofconstantsarecalculatedfromthesets 1φ and 2φ ,wherethesetsarerelatedby
thefollowingblendingrelationship.
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 CT C P
Experiment[CaradonnaandTung,1981] 7.90E-03  -
PrescribedVortexWakeModel 8.14E-03  1.05E-03

















































 P/P∞  T/T ∞  P ∞  (lb/ft2) T∞  (R)
Inlet 1.00 1.00 2131.20 547.00
Nozzle 2.42 1.19 2131.20 547.00























Inlet 2.77 3.17 2.74 2.74 2.74 0.85%
Nozzle 0.71 0.72 0.72 0.72 0.72 -1.42%






































































































































































































































































































































































































































































 CT C P
Experiment[CaradonnaandTung,1981] 7.90E-03 -




























































































































































CoarseGrid 210,464 0.088 0.039 0.175
MediumGrid 420,928 0.061 0.033 0.144
FineGrid 841,854 0.060 0.034 0.138






































































































































































































































































































































 Collective(deg)  CT C P
CleanRotor 12.00 8.14E-03 1.05E-03
RotaryWingEjector(2D) 12.00 6.87E-03 1.33E-03
RotaryWingEjector(2D) 13.33 8.14E-03 1.49E-03
ConstantCollectivePitchAngle(%) 0.00% -15.60% 2 6.67%














































































































PrimaryNozzleMassFlowRate(lb/s) 0.31 0.31 -0.4 7%
UpperSecondaryMassFlowRate(lb/s) 0.09 0.09 0.6 6%
LowerSecondaryMassFlowRate(lb/s) 0.09 0.09 -0. 27%
TotalMassFlowRate(lb/s) 0.49 0.49 -0.43%
ExitMachNumber 0.70 0.70 -0.50%
ExitMeanVelocity(ft/s) 1165.33 1166.87 -0.13%
ExitStagnationTemperature(R) 1282.88 1279.97 0.2 3%
EjectorNozzleThrust(lb) 16.98 17.14 0.93%
RotorandTipJetParameters
PowerRequired(hp) 15.05 15.19 0.93%
BladeCollective(deg) 12.00 12.00 -
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(110)  ( ) ( ) ( )
ExitAInletLowerAInletUpperA
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